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(54) Title of Invention 

Water-based Printers Ink Composition 

(57). Extent of Patent Claims 

What Is Claimed Is: 

Claim 1 

A water-based printing ink composition for styrene film, containing a resin component 
consisting of a water-based emulsion resin and/or an alkali neutral water-soluble resin containing 
an acrylic base and/or a styrene base in the composition, and a water- or alcohol -based solvent; 
further comprising an organic solvent in addition to said water- and alcohol-based solvent, which 
is compatible with said resin component and the styrene film to be printed on; 
said organic solvent being (1) a propylene glycol ether or ether ester-based solvent and/or (2) an 
ester-based solvent; and the amount of said organic solvent is 10 weight parts or higher of or- 
ganic solvent with a boiling point of 100°C or lower in 100 weight parts of said resin component. 

Claim 2 

A water-based printing ink composition for styrene film, containing a resin component consist- 
ing of a water-based emulsion resin and/or an alkali neutral water-soluble resin containing an 
acrylic base and/or a styrene base in the composition, and a water- or alcohol-based solvent; 
further comprising an organic solvent in addition to said water- and alcohol-based solvent, which 
is compatible with said resin component and the styrene film to be printed on; 
said organic solvent being (1) a propylene glycol ether or ether ester-based solvent and/or (2) an 
ester-based solvent; and the amount of said organic solvent is 1 weight part or higher of organic 
solvent with a boiling point of 100°C or higher and less than 150°C in 100 weight parts of said 
resin component. 
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Claim 3 

A water-based printing ink composition for styrene film, containing a resin component 
consisting of a water-based emulsion resin and/or an alkali neutral water-soluble resin containing 
an acrylic base and/or a styrene base in the composition, and a water- or alcohol-based solvent; 
further comprising an organic solvent in addition to said water- and alcohol-based solvent, which 
is compatible with said resin component and the styrene film to be printed on; 
said organic solvent being (1) a propylene glycol ether or ether ester-based solvent and/or (2) an 
ester-based solvent; and the amount of said organic solvent is 0.5 weight parts or higher of or- 
ganic solvent with a boiling point of 150°C or higher in 100 weight parts of said resin component. 

Claim 4 

The water-based printing ink composition for styrene film according to any one of Claims 1 
through 3, wherein printing is performed directly on untreated styrene film. 

DETAILED DESCRIPTION OF THE INVENTION 

[0001] 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a water-based printing ink composition for styrene film, and in 
further detail relates to a water-based printing ink composition with excellent adhesion even 
when printing on untreated styrene film. 

[0002] 

BACKGROUND TECHNOLOGY 

In recent years there have been environmental problems, and the like, with solvent-based print- 
ing inks, so much attention has been placed on converting to water-based printing inks for plastic 
films, and there has been much activity in the research and develop of water-based ink composi- 
tions. However, development of water-based ink compositions for styrene films is lagging. The 
reason for this may be that styrene film is usually untreated when used, so the surface of the film 
is inert and therefore water-based inks will not adhere. 
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[0003] The method of treating the surface of plastic film is usually the corona treatment method, 
but only a small portion of styrene film is treated in this manner. 

[0004] Conventionally, solvent-based inks for styrene have normally used an acrylic resin that is 
soluble in a solvent blend of alcohol, alcohol and ester, or alcohol and ketone, or the like, but 
water-based inks have a problem with poor adhesion even when the same resin system is 
selected. 



[0005] 

PROBLEM TO BE RESOLVED BY THE INVENTION 

Therefore, an object of the present invention is to provide a water-based printing ink composition 
for styrene film which has excellent adhesion even when the water-based printing ink is applied 
to a styrene film. 

[0006] 

MEANS FOR RESOLVING PROBLEMS 

As a result of diligent investigations to resolve the above problems, the inventors have achieved 
the present invention. The invention according to the first claim is a water-based printing ink 
composition for styrene film, containing a resin component consisting of a water-based emulsion 
resin and/or an alkali neutral water-soluble resin containing an acrylic base and/or a styrene base 
in the composition, and a water- or alcohol-based solvent; further comprising an organic solvent 
in addition to said water- and alcohol-based solvent, which is compatible with the resin compo- 
nent and the styrene film to be printed on; said organic solvent being (1) a propylene glycol ether 
or ether ester-based solvent and/or (2) an ester-based solvent; and the amount of said organic 
solvent is 10 weight parts or higher of organic solvent with a boiling point of 100°C or lower in 
100 weight parts of said resin component. 
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[0007] The invention according to Claim 2 which resolves the aforementioned problem is a 

water-based printing ink composition for styrene film, containing a resin component consisting 

of a water-based emulsion resin and/or an alkali neutral water-soluble resin containing an acrylic 

base and/or a styrene base in the composition, and a water- or alcohol-based solvent; 

further comprising an organic solvent in addition to said water- and alcohol-based solvent, which 

is compatible with the resin component and the styrene film to be printed on; 

said organic solvent being (1) a propylene glycol ether or ether ester-based solvent and/or (2) an 

ester-based solvent; and the amount of said organic solvent is 1 weight part or higher of organic 

solvent with a boiling point of 100°C or higher and less than 150°C in 100 weight parts of said 

resin component. 

[0008] The invention according to Claim 3 which resolves the aforementioned problem is a 
water-based printing ink composition for styrene film, containing a resin component consisting 
of a water-based emulsion resin and/or an alkali neutral water-soluble resin containing an acrylic 
base and/or a styrene base in the composition, and a water- or alcohol-based solvent; 
further comprising an organic solvent in addition to said water- and alcohol-based solvent, which 
is compatible with the resin component and the styrene film to be printed on; 
said organic solvent being (1) a propylene glycol ether or ether ester-based solvent and/or (2) an 
ester-based solvent; and the amount of said organic solvent is 0.5 weight parts or higher of or- 
ganic solvent with a boiling point of 150°C or higher in 100 weight parts of said resin component. 

[0009] In the present invention, the organic solvent in the invention according to Claims 1 
through 3 is preferably at least one solvent selected from (1) or (2) below. 

[0010] 

(1) propylene glycol ether or ether ester-based solvents 

(2) ester-based solvents 

[0011] Furthermore, in the present invention, the water-based printing ink composition for 
styrene film according to Claims 1 through 3 is preferably printed directly onto untreated styrene 
film. 
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[0012] 

PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention are described below. 

[0013] With the present invention, the resin component is a water-based emulsion resin and/or an 
alkali neutral water-soluble resin containing an acrylic base and/or a styrene base component. 

[0014] The alkali neutral water-soluble resin containing an acrylic base and/or styrene base com- 
ponent can be a manufactured by adding water, amine, alcohol, and antifoaming agent into a tank, 
mixing while gradually adding a polymer with an acid value of between 130 and 230 mg KOH/g, 
then heating to 60°C to 70°C and mixing to dissolve for 1 to 2 hours. Commercial products 
include Morcril ML132 (solids: 32%): produced by Morton Thiokol Inc., and Johncril 61 J 
(solids: 31%): produced by Johnson Polymer Corp., or the like. 

[0015] The water-based emulsion resin containing acrylic base and/or styrene base can be manu- 
factured by adding water and a reaction initiator to a reaction tank mixing while dripping a blend 
of monomer for polymerizing and emulsifying agent, and then polymerizing at conditions of 
polymerization temperature: 70°C to 90°C, drip time: 2 to 5 hours, and curing time after final 
drip: 2 to 4 hours. 

[0016] Commercial products include Ruciden 361 (solids: 50%): produced by Morton Thiokol, 
Inc. and Johncril 7001 (solids: 42.5%) produced by Johnson Polymer Corp., or the like. 

[0017] The aforementioned alkali neutral water-soluble resin and the water-based emulsion resin 
may be used independently or mixed together. 

[0018] The organic solvent used in the present invention is an organic solvent (hereinafter re- 
ferred to as compatible solvent) with excellent compatibility with the styrene film to be printed 
on and to the resin component, and this compatible solvent is preferably at least one type of sol- 
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vent selected from (1) propylene glycol ether and ether ester-based solvents, and (2) ester-based 
solvents. 

[Translators note: 0019 is omitted in source] 

[0020] The polyethylene glycol ether and ether ester-based solvent may be propylene glycol 
methyl ether (boiling point 120°C), dipropylene glycol methyl ether (boiling point 190°C) 
tripropylene glycol methyl ether (boiling point 242°C), propylene glycol n-propyl ether (boiling 
point 150°C) dipropylene glycol n-propyl ether (boiling point 212°C), tripropylene glycol n- 
propyl ether (boiling point 274°C), propylene glycol n-butyl ether (boiling point 170°C), 
propylene glycol iso-butyl ether (boiling point 157°C), dipropylene glycol n-butyl ether (boiling 
point 229°C), tripropylene glycol n-butyl ether (boiling point 274°C), propylene glycol phenyl 
ether (boiling point 243°C), dipropylene glycol dimethyl ether (boiling point 175°C), propylene 
glycol phenyl ether (boiling point 243°C), or the like. 

[0022] The ester-based solvent may be methyl acetate (boiling point 57°C), ethyl acetate (boiling 
point 77°C), propyl acetate (boiling point 102°C), iso-propyl acetate (boiling point 88°C), butyl 
acetate (boiling point 126°C), iso-butyl acetate (boiling point 117°C), sec-butyl acetate (boiling 
point 112°C), amyl acetate (boiling point 146°C), methylamyl acetate (146°C), 2-ethylhexyl 
acetate (boiling point 199°C), ethylene glycol ether methyl acetate (boiling point 145°C), 
ethylene glycol ether methyl acetate (boiling point 145°C), ethylene glycol ether ethyl acetate 
(boiling point 156°C), ethylene glycol ether n-butyl acetate (boiling point 188°C), diethylene 
glycol ether ethyl acetate (boiling point 217°C), diethylene glycol ether n-butyl acetate (boiling 
point 245°C), ethylene glycol diacetate (boiling point 191°C), iso-butyl-iso-butyrate (boiling 
point 147°C), ethyl lactate (boiling point 154°C), butyl lactate (boiling point 188°C), 3-methyl-3- 
methoxybutyl acetate (boiling point 188°C), propylene glycol methyl ether acetate (boiling point 
146°C), propylene glycol diacetate (boiling point 190°C), and propylene methyl ether methyl 
acetate (boiling point 188°C), and the like. 
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[0023] With the present invention, the amount of the aforementioned compatible solvent may be 
one of the following three aspects. The first aspect is 10 weight parts or more of an organic 
solvent with a boiling point below 100°C in 100 weight parts of the resin component, the second 
aspect is 1 weight part or more of an organic solvent with a boiling point of 100°C or higher and 
less than 150°C in 100 weight parts of the resin component, and the third aspect is 0.5 weight 
parts or higher of an organic solvent with a boiling point of 150°C or higher in 100 weight parts 
of the resin component. 

[0024] Note, in the present invention, "in 100 weight parts of the resin component" means a total 
of 100 weight parts if water or other components are included in addition to the resin component. 

[0025] The organic solvent with a boiling point below 100°C, or a boiling point of 100°C or 
higher and less than 150°C, or a boiling point of 150°C or higher may be selected from one of 
the aforementioned solvents, but a combination of two or more solvents may also be used. If two 
or more solvents are used together, the boiling point of the organic solvent refers to the boiling 
point of the organic solvent blend. 

[0026] The upper limit for the amount of the compatible solvent takes into account the increase 
in the effect and the additional cost, and is 40 weight parts or less in 100 weight parts of the resin 
component for the organic solvent with a boiling point of less than 100°C, 20 weight parts or less 
in 100 weight parts of the resin component for the organic solvent with a boiling point of 100°C 
or higher and less than 150°C, and 10 weight parts or less in 100 weight parts of the resin com- 
ponent for the organic solvent with a boiling point of 150°C for higher. 

[0027] With the present invention, the effect of the compatible solvent is greatly affected by the 
boiling point of the solvent. During the process of evaporation of the compatible solvent, if the 
evaporation is faster than the water and alcohol which are normally used as the solvent for water- 
based inks, the concentration of the compatible solvent can easily drop at the time the ink film is 
formed on the styrene film, so the compatibility with the styrene film will be poor and the addi- 
tion of more organic solvent will be necessary. Conversely, if the evaporation rate is too slow, 
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the concentration of compatible solvent will be too high at the time the ink film is formed, so 
smaller quantities can be effective. 

[0028] The water-based printing ink composition of the present invention may also contain 
water- and alcohol-based solvents along with the aforementioned solvents, and furthermore may 
also include colorants, anti-foaming agents, waxes, fatty acid amides, lubricants, pigment disper- 
sions, rust inhibitor, preservatives, and rheology adjusting agents. 

[0029] The colorant may be a dye, inorganic pigment, organic pigment, or an extender pigment 
generally used in printing inks and paints, or the like. 

[0030] Dyes which may be used include azo dyes, anthraquinone dyes, indigo dyes, phthalo- 
cyanine dyes, carbonyl dyes, quinoneimine dyes, methine dies, quinoline dyes, nitro dies and 
other various types of dyes. Furthermore, inorganic pigments which may be used include 
titanium oxide, bengara, antimony red, cadmium red, cadmium yellow, cobalt blue, Berlin blue, 
ultramarine blue, carbon black, and graphite, or the like. The organic pigment may be soluble 
azo pigments, insoluble azo pigments, azo lake pigments, condensed azo pigments, copper 
phthalocyanine pigments, and condensed polycyclic pigments, or the like. Furthermore, the 
extender pigments which may be used include calcium carbonate, kaolin, clay, barium sulfate, 
aluminum hydroxide, and talc, or the like. 

[0031] When manufacturing a water-based ink using the water-based printing ink composition of 
the present invention, a vertical sand mill, vertical steel mill, or lateral steel mill may be used as 
the dispersing device. A mixer may be used as a method for dissolving and agitating. 

[0032] The water-based printing ink composition of the present invention may be used when 
printing directly onto styrene film, but is preferably used by printing directly on untreated 
styrene film. 
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[0033] 

PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be described below, but the present inven- 
tion is not restricted to these embodiments. 



[0034] 

Embodiment 1 

1 Manufacturing styrene acrylic emulsion A 

Styrene acrylic emulsion A was manufactured by adding water and reaction initiator to a reaction 
tank and while mixing, adding a blend of monomer for polymerizing and emulsifying agent by 
drip under the following conditions. 

[0035] 

Polymerization temperature: 70°C to 90°C 

Drip time: 2 to 5 hours 

Cure time after dripping complete: 2 to 4 hours 

The styrene acrylic emulsion A had the following properties. 



[0036] 

solid content: 49% by weight 

water content 5 1 % by weight 

pH 8.0 to 8.5 

Acid value 40 mg KOH/g 

Glass transition temperature (Tg) 44°C 
Minimum film forming temperature (MFT) 45°C 



[0037] Water-based ink with the compositions shown in Table 1 were obtained using the afore- 
mentioned styrene acrylic emulsion A. 

[0038] The aforementioned water-based ink compositions were applied to a styrene film using a 
No. 5 bar coater and then dried to obtain a printed styrene film. 



Rohm and Haas (9465) Water-based Printers Ink Composition * 1 1 

[0039] The styrene film used was a uniaxially oriented untreated film commonly used for shrink 
wrap. The drying temperature was 50°C. 

[0040] The adhesion was evaluated to the following criteria by applying adhesive tape (Nichiban 
brand cellophane tape) to the print surface of the printed styrene film and peeling at 90°. 

[0041] 

Evaluation Criteria 

X: 100% of the ink film was peeled from the styrene film 

A: 50% of the ink film was peeled from the styrene film 

O: 10% of the ink film was peeled from the styrene film 

©: no peeling of the ink film from the styrene film was observed 

[0042] 

Evaluation Results 

The results of the above evaluation are shown in Table 1. 

[0043] 
Table 1 



Units: weight parts 



styrene acrylic emulsion A 


100.0 


100.0 


100.0 


100.0 


dipropylene glycol methyl ether (boiling point 190°C) 


0.0 


0.3 


1.0 


2.0 S 


water 


10.0 


10.0 


10.0 


10.0 


isopropyl alcohol 


20.0 


20.0 


20.0 


20.0 


adhesion to styrene film 


X 


X 


0 


© 



[0047] 

Embodiment 2 

Pigment was dispersed in a composition of titanium oxide (rutile, alumina silica treated), styrene 
acrylic emulsion A, and water as shown in the following Table 3 using a paint shaker. The dis- 
persion conditions were as shown below. 
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Dispersion Conditions 
Dispersion media: 
Bulk ratio of dispersion media: 
Bulk ratio of dispersion liquid: 
Dispersion time: 



glass beads 2 mm diameter 

40% 

30% 

30 minutes 



[0048] Next, compatible solvent, water, and isopropyl alcohol were blended as shown in Table 3, 
to obtain a printing ink composition which was applied to the styrene film used in Embodiment 1 
and dried to obtain a printed styrene film. 

[0049] The adhesion of this printed styrene film was then evaluated by the same method as 
Embodiment 1. The results are shown in Table 3. 

[0050] 
Table 3 

Effect of compatible solvent propylene glycol methyl ether acetate 



Units: weight parts 



(1) titanium oxide 


40.0 


40.0 


40.0 


40.0 


(2) styrene acrylic emulsion A 


40.0 


40.0 


40.0 


40.0 


(3) water 


20.0 


20.0 


20.0 


20.0 


(4) propylene glycol methyl ether acetate (boiling point 146°C) 


0.0 


0.8 


2.0 


5.0 


(5) water 


10.0 


10.0 


10.0 


10.0 


(6) isopropyl alcohol 


40.0 


39.2 


38.0 


35.0 


adhesion to styrene film 


X 


X 


O 


@ 



[0051] 

Embodiment 3 

Manufacturing an Ammonia Neutralized Aqueous Solution of Styrene Acrylic Resin 
Water, amine, alcohol, and antifoaming agent were added to a tank and a polymer with an acid 
value of between 130 and 230 mg KOH/g was gradually added while mixing, and then the solu- 
tion was heated to 60°C to 70°C and mixed for one to two hours to produce an ammonia neutral- 
ized aqueous solution of styrene acrylic resin. 
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[0052] The ammonia neutralized aqueous solution of styrene acrylic resin thus obtained had the 
following properties. 

[0053] 

Neutralized Aqueous Solution of Styrene Acrylic Resin 

solid content: 32% by weight 

viscosity: Approximately 1000 mPa-s (at 25°C) 

pH: approximately 8.6 

Average molecular weight: Approximately 6500 

Acid value 205 mg KOH/g 

Tg: 93°C 

[0054] An ink with the composition shown in Table 4 was prepared and applied to the styrene 
film used in Embodiment 1 and dried to obtain a printed styrene film. 

[0055] The adhesion of this printed styrene film was then evaluated by the same method as 
Embodiment 1. The results are shown in Table 4. 

[0056] 
Table 4 

Effect of Compatible Solvent Ethyl Cellosolve Acetate 



Units: weight parts 



neutralized aqueous solution of styrene acrylic 


100.0 


100.0 


100.0 


100.0 


water 


20.0 


20.0 


20.0 


20.0 


isopropyl alcohol 


30.0 


32.0 


28.0 


25.0 


Ethyl Cellosolve Acetate (boiling point 156°C) 


0.0 


0.3 


2.0 


5.0 


adhesion to styrene film 


X 


X 


O 


© 



Note: Ethyl Cellosolve acetate is also known as ethylethylene glycol ether acetate. 
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[0057] 

Embodiment 4 

A pigment was disbursed in a composition consisting of titanium oxide (rutile, alumina, and 
silica treated), the neutralized aqueous solution of styrene acrylic resin used in Embodiment 3, 
and water by the same manner as Embodiment 2. 

[0058] Next, water, isopropyl alcohol, and compatible solvent were blended as shown in Table 5 
to obtain a printing ink composition which was applied to the styrene film used in Embodiment 1 
and dried to obtain a printed styrene film. 

[0059] The adhesion of this printed styrene film was then evaluated by the same method as 
Embodiment 1. The results are shown in Table 5. 

[0060] 
Table 5 

Effect of Compatible Solvent 3-methyl-3-methoxybutyl acetate 



Units: weight parts 



(1) titanium oxide 


30.0 


30.0 


30.0 


30.0 


(2) neutralized aqueous solution of styrene acrylic resin 


45.0 


45.0 


45.0 


45.0 


(3) water 


25.0 


25.0 


25.0 


25.0 


(4) water 


20.0 


20.0 


20.0 


20.0 


(5) isopropyl alcohol 


30.0 


10.0 


28.0 


25.0 


(6) 3-methyl-3-methoxybutyl acetate (boiling point 188°C) 


0.0 


0.8 


2.0 


5.0 


adhesion to styrene film 


X 


X 


O 


@ 



[0061] 

EFFECT OF THE INVENTION 

As shown above, a water-based printing ink composition for styrene which has excellent adhe- 
sion even when the water-based printing ink is applied to a styrene film can be provided by the 
present invention. 
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fcffliSttfr jr^T 5 IT U (l) 7p fcfU^^U 3-;l/x-r;U 
&tfx~f;l/ • xxf-;l/3Sa?fflRtfXtt (2) x;>f;l/I^SlT^^ ItiiSlO^t 
l 0 0 V*&<DG®®MZmm®mi$.ft l 0 0M«fc**LT l o««»w±-p 

[0 0 0 7 ] 
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Rtfx-f-;!/ : xxx;l/%%3iJRtfXtt (2) xxf ;l/»»a]Tfc 0 , m ^mmmo^m 
fttfftjft 1 0 0 1CW± 1 5 0 X*ffi<D%®®mZMB®mj&ft 1 OOB«g|HC*tLTlS 
■ »K±-P** c ^#8!i:t5Xf U>7 f ;l/Affl?J<ttffilSiJ^ y £ 0 
[0 0 0 8] 

MSjkRtf 7 j - asgij fc tt bu jc^ awgns^f i/>7^ ^ ar tf toewiBig^ 

fcffi8ttfcfr*3jr«8»&frft U (1) 7ngl/>yy =i-;l/x-y;l/ 

Rtfx-f;P'i^f;l/^SHiJRtfXtt (2) xz-r;t/^»ffJ-pj& 0 > IS £ <i f§ j« <D ^ # 
fttfftjft l 5 0 a CG(±0)£Mtt*ttEtt£j£# l 0 0 LT 0 . 5 tlffC(± 

[0 0 0 9 ] 

*58«flfc43^T«, ±1511** 1 ~3 £ f B $ © HJ? f c v> T , IfftiSItfTE ( 1 ) ~ 
(2) fr51tfn6»a <H1 MT°&Zl. LtfVfZ b^o 
[0010] 

( l ) 7*n tf i/v y y n-;i/x-fil/Rtfi-f;l/ • iXf;HiS9l 
(2) x*f ;l/£»»J 
[001 l ] 

tfc^fgHJitij^Ttt, ±?zmMm l ~3 tclBfc^7.^uy7^;l/Affl7KttEnW^ 
[0012] 

[0013] 

y 4>&7k&tt£t)lRtfXtt7j<^xv/l,v'3 VttflBfr&fcSafllgjSfl-tf fll^&ft.&. 
[0014] 

7^y;matfxttxf-uya%is»K^ty7;i/*y 4>a*»tt*»ttx ntc7j<, 75 y 

, 7;l/n-;i/, J8 }S SJ * ft 3& «k Mfli l 3 0 ~ 2 3 0 igKOH/g©* U 

, '>Uc5o^*PL, 6 0 ~ 7 o °C3;T<irafi U 1 ~ 2 Pf P^ }i # ?3 ft? % ft 9 C £ d: 

oTHj£T-£5 0 migp D a i:LTtt, €-7^ y ;HIL132(H)g^3 2 %) : Morton Thiokol.In 

c.tk ^3 y;i/6 i j(hjb#3 i %) : 'J a yyy#'j7-ttsi*^tf 5n§, 

[0015] 

7^'J;HStfXtt^f UVi*^KtO*^xv;Vi;3^||I(i, KMC*, K£ 
: 70~90t, ST^Pb! : 2~5B*IHK ST»7»<DJRjai$HI : 2 ~ 4 1$ © © T 
[0016] 

$IStLT«, ^v'fVS 6 1 (BJB#5 0%) : Morton Thiokol. Inc. H> V* 
y;l/ 7 0 0 1 (HJB#4 2. 5 %) : 5? 3 V V y # 'J v-tt§¥fc if tf^tf 6 ft 5 . 
[0017] 

±m<D7)l* 'J fc**xv;l,j; a y^flltt^ffiT^ffl LT tSpL t^ffl 

[0 0 1 8] 

tt, ( l ) 7n ei/y^'J 3-;l/x-f;l/Rtfx-fi • xxf^Iig^K (2) i7f 



(4) 



JP 3643282 B2 2005.4.27 



[ 0 0 2 0 ] 

yntruy^U a-;l/x-f ^Rtfx-fyl' • f hW-fetA £ LTfi, 7*nif vy? 
y f-;i/x--f;l/ l 2 o °c) , ->*7°d if u>^y ;bz-f ;P ($ 

Il90t) , h«jyn^by^'j3-;Mf;i/x-f;l/ (*£ 2 4 2 °C) , 7uVUy 
f U 3-/1/ n -7d fcT/l/x-f /b 1 50t) , ^/neuv^ijn-^n-yne 

;l/x-x;l/ (»£2 1 2t) % h 'J 7°a tf P>^*U 3-/1/ n -7°n If /H-x/l/ 2 

7 4t) , :/a if uy 7 V n -7*f /l/x-f )\> i 7 o °C) , 7°n M lsy?V 

i so-^f^l-f* 1 5 7 °C) , ->*/n^l/y^>j3-;l/n-7f ;V 

x-f /l/ 2 2 9 °C) , hVfu MVyVV 3-/1/ n - 7*f /l/x-x/l/ 2 7 4 
°C ) , 7°u if U y 7 y 3 - ;l/ 7 x x/l/X- f /I/ ($£2 4 3 °C ) % ^^niibv^ijn- io 
/I/ s^f/l/x-x /!/•(}»/& l 7 5 °C) , /niil/yy'j3-/V7i-yl/x-f ;V (86/6 2 

43t) n*wf ens. 

[0 0 2 2 ] 

xxf-;HR»9Jfc LTtt. *f/l/7-fex- h (i^5 7t) , if;V7tf-h 
77t) » ^DK^Ttf-h (l^il 02t) , i $o-^nW7t7-F ($£8 
8t) , rf^Ttf-h (»/& 1 2 6 t) , i so-7f;l'7tT-F (»/£ 1 1 7 °C 
) „ s e c-7f;l/7tf-h (»/£ 1 1 2t) , 7 5*7tf-h 1 4 6t) > 

^f;l/75/l'7-i:f-h 1 46t) , 2 -if ;l/'N*->/V7-t:f - h 1 9 9 

°C) s xf l/yyy3-;H-f;Mf;l'7tf-h (jftjS l 4 5°C) , xfU^^Ja 
-/l/X-f/l/* f-zl/7-fex- h (Ml 4 5t) > if l/Vyj3-;H-f ;HfA7 20 
•fe-r- h 1 Set) , I?l/yyj3-*i-f*n-^*7t7-h 1 

8 8 t) , ^xfl/y^'j3-;H-f;Hf;l/7tf-F (»/& 2 l 7 < C) , ^*xf 1/ 
y y U 3-/l/X-f /I/ n -7f ;l/7tf - h (1,^ 2 4 5 t) , If UV^U3-^V'7 
tf - h (jftjS 1 9 It) , i s o -7*f /I/- i s o -7*fU- h 1 4 7 °C) , X 
f^7^f-h (»/& 1 54t) , 7f;I/7^f-h (}»/5 1 8 8°C) , 3-*f/l/-3 
-^h + ->7f^7-bf-h (ifcjSU 8 8°C) , 7°o If U y ^ y xj - /I/ * f /H- f- /I/ 7 
■fef— h ($/£ 1 4 6 °C) , 7°u If XI - >l i/ 7 -tr f - h (J*j& 1 9 0 °C) , 7n 
if \sy*=f- ;i/x-x;l/p«f ;l/7tf- h (r*& l 88t) mffmtfZtiZo 

[ 0 0 2 3 ] 

o o x:*ffi©wii$&%BufBiitig$5}- 1 o o««»k*h,t i o mm»m±vM> zmm? 

h<0. Kt2{i$s£ l 0 0°CW± l 5 0 t*S8©*s«S«*i»EttflgfK# l 0 OUffilctt 
L X 1 fi*ffl5«±T?ifeS««L $ 3 1 5 0 T IX± <D^$?3&£iW!B® B§j£# 1 0 0 

[0 0 2 4 ] 

mc 7k >pz <dm <D isms it, ^nso^w-M i o o mm^a lx t^^mmr- 

[0 0 2 5] 

1 0 0 °C*rS. 7?fcj& 1 0 0 tttx 1 5 0 t*jffife£> Wi#fc£ 1 5 0 °C 40 
[0 0 2 6 ] 

«ttwaa»iiijs» 1 o o««gp(cwLT4 osaauwTT?*?), 1 o otwi 1 5 0 

^*#§<D«aigiUiitu!E«tflMjj!c# 1 0 OIMKWLT2 OlMttTTSO. 1 5 
0 a CU±OftMK»MISitaiA^ 1 0 0«flg|5(cMLT 1 0««g|5J^TT'fe5 o 
[0 0 2 7 ] 
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[0 0 2 8 ] 

, *o«u m &m. mmms 7 7 ns, efl6»7 5K«, m*k mn#wim. ®mm 

[ 0 0 2 9 ] 10 
[0 0 3 0 ] 

*/l/tf-;Hfe**, 5 -hn^5: 

tt7'/Hfk *»tt7*/«*k 7Vl/-*«*k I^7ya8, ^7^D->7->^«, 

7A, ^t'jy, 5fi&/sy7A, 7k^{t7;b 5 — >7 A, 5 c t 

[0 0 3 1 ] 

[0 0 3 2 ] 

[0 0 3 3 ] 30 

[0 0 3 4 ] 

mmmi 

A 1 TXf b> • 7 ? U ;Px.v;l/j; 3 >- A ©Siig 

KJfcSfc*, KiSflll&&ai*in*.llt#L*ff l^ffit/v-, ?Lft^J©S^^^?ST L 
[0 0 3 5 ] 

i^SI : 7 0 ~ 9 0 T 40 
®T$f?3 : 2~5H$W 
»T87&©SjS»*IH : 2-4 8^ 

ietifcXf U> • 7* U;l/xv;by* 3 y- AttWTOWttfcW LTi^fc. 
[0 0 3 6 ] 

4 911% 

7i< 5 1 mm% 

p H 8 . 0 ~ 8 . 5 

Hffl 4 0mgKOH/g 

(T g) 44t 

«{gjg§ifi* (M F T) 4 5 t 50 
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[0 0 3 7 ] 

±m<Dx? uy • 7 7 v ;hvjvj? a y-k^trnm u a 1 t jR-rffljsOTkte-f v*ffij« 

[0 0 3 8 ] 

_h I B <D 7j< IS -T ;/ H ;UAt^-3-^-No5^ffl^T^^^jiLT 
[ 0 0 3 9 ] 

-r;l/A*ffl^fc 0 ftJRfflStt 5 0 °C t Lfco 
[0 0 4 0 ] 

[0 0 4 1 ] 

x :^> + ©I$SIAM 0 0%7f l/y7-f;l/Ai!)illt5 
A : -< i/*<D&1fifc& & 5 0%Xf-b>7-r;l'AJ;t)iJ]l'f5 

o : <<y*<Dmifi&mtf i o%z?-isz/7 4 frj*z*)Mm-rz 

[0 0 4 2 ] 
[0 0 4 3 ] 

[a 1 ] 



7.^- k>- • T7 V /W^^'7l'V ! 3 y — A 
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[0 0 4 7 ] 

7 U;l/xv;l/>?3 y - ARtfzfcfr Sasfflritftt*^ 7 h->i^*-*IBltS8©^ 

#»*T^7 : **7X e-X2mm </> 
»l^f^70ia$ : 4 0 % 
^ SSJ tD ^ « ^ : 3 0 % 
#*l$lffl : 30#IH 
[0 0 4 8 ] 

[0 0 4 9 ] 
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[0 0 5 1 ] 

HtC7j<, 75>> 7;ba-;K mtS^J^ttii*. Kffi 1 3 0 ~ 2 3 0 mgK0H/g<D # U V 
-£«J$L&#P>, '>Lo*oSsin U *0&6 0-7 orSTftiiau 1 ~ 2 B^RS jiff r§ 

[ 0 0 5 2 ] 

o 

[0 0 5 3 ] 



HJ£# 3 2% 

ttJS ^ 1 0 0 0 mPa • s(25°C) 

p H ^8.6 

¥£(#?fi 1*16 5 0 0 

mm 2 0 5 mgKOH/g 

T g 9 3 °C 



[0 0 5 4 ] 

[0 0 5 5 ] 

ffiLfco ^Ol^^^g 4 \t7fsto 

[ 0 0 5 6 ] 
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fcT.^ U7 7 -c ;l/A^rt#fCo 
[ 0 0 5 9 ] 

01 R"j £ ft fc 7 ^ l/V 7 ^ /l/AlCO^T^lSSfi&l 1 t H*©2r£T?a*14KO^TW 
ffiLfco ZO&^Zm 5 tc^-fo 
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